FIG.1 



CPU 
""TIT- 



MEMORY 



100 



110 



INSTRUCTION 
FETCHING UNIT 



PARALLEL EXECUTION 
PROCESSOR 

120 



INSTRUCTION DECODING UNIT 
121a ^121b 



CONTROLLING 
SIGNAL 
OUTPUTTING 
UNIT 



CONTROLLING 
SIGNAL 
OUTPUTTING 
UNIT 



PE 



V 



PE 



"TIT 



130a 



1 



PE 



V 

130b 



7IT 



PE 



T 

130c 



7 V 



^—4 



V 
130d 



REGISTER 


REGISTER 


REGISTER 


REGISTER 


FILE 


FILE 


FILE 


FILE 



5 



140a 



140b 



1 40c 1 40d 



FORMAT 
FIELD 



DATA 
FIELD 



00^ OP CODE 




a2 



OPERAND 



0 2 



14 



31 



FORMAT 
FIELD 



bl 



b2 



DATA 
FIELD 



Y7777777ZX 
'OP CODE' 

'sssss/s//. 



b3 



b4 



Y77777777A 
OPCODE 



01 



OPERAND 



OPERAND 



0 2 



8 



17 



23 



31 



FORMAT 
FIELD 



I V////A 

10 OPCODE 
I \////s/// t 




DATA 
FIELD 



V777s 

, pcode; 

TczzzzzzzzA 



c3 



OPERAND 



0 2 



8 



14 



31 



FORMAT 
FIELD 



^OP CODE 




DATA 
FIELD 



d2 



d3 



1 1 



OPERAND 



OPERAND 



0 2 



14 



23 



31 



FORMAT 
FIELD 




DATA 
FIELD 



*%P CODE£ 



e3 



OPERAND 



0 2 



10 



18 



31 



FIG.3 



FORMAT FIELD 



DATA FIELD 




FROM INSTRUCTION 
FETCHING UNIT 



P 
DECODING 
SUBUNIT 
122a 



DECODING 
SUBUNIT 
122b 



DECODING 
SUBUNIT 
122c 



DECODING 
SUBUNIT 
122d 



abed 
CONTROLLING 
SIGNAL 
OUTPUTTING 
UNIT 



-121a 



V V V 



abed 
CONTROLLING 
SIGNAL 
OUTPUTTING 
UNIT 



-121 



TO THE FIRST 
GROUP PES 



TO THE SECOND 
GROUP PES 



FIG.5 



CPU 



/V 



MEMORY * 



200 



1 



110 



INSTRUCTION 
FETCHING UNIT 



PARALLEL EXECUTION 
PROCESSOR 

120 



INSTRUCTION DECODING UNIT 
^121a _^121b 



CONTROLLING 
SIGNAL 
OUTPUTTING 
UNIT 



CONTROLLING 
SIGNAL 
OUTPUTTING 
UNIT 



250 



GROUPING UNIT 



PE 



PE 



130a 



PE 



V 

130b 



PE 



V 

130c 



V 
130d 



REGISTER 


REGISTER 


REGISTER 


REGISTER 


FILE 


FILE 


FILE 


FILE 



V V V V 



140a 



140b 



1 40c 1 40d 



CD 

(3 



1/5 

^2- 

Zi h" ou" 



cc 



go 



S3 -5 
co — ' 

t r)CD „, 



a: c 

go 

CJ 



o 

LO 
(VI 



LO 
CM 



\ 



cd 

cO|_ 

DC I— 



OS 



TO 

LO 
CO 



\ 



S2 

CO |_ 

25 

I— b 

g| 



f\J 

LO 



\ 



\ 



Qz 

CJ CO 



CO 
LO 
CM 



cd 
z 

D_ 
ZD 
O 
cc: 
cd 



LO 

co 



iSl 

a: co 
C9 f= O 



\ 



■o 

LO 
LO 
CM 



\ 



cDt 
v5z 

cd=> 
zcd 



OP 

CC \z> 

St 

88 



u 

LO 
LO 
CVJ 



\ 



LO 

LO 
CVJ 



\ 



cd 



LO 
t LO 

o " 

CJ 
CD 



O 
CC 
CD 



CDfc 

Loz 

CD=> 
ZCD 



Ob 
Oe: ZD 
I— Q_ 



CD t 
CD=> 

zu 



ob 

85 



CD I 
CO 



Oh 

h-Ql 
Zh 



T3 
O 
> CO 



o 
o 



_Q 
O 

-=> co 



03 

O 

-> co 



Q- 



FIG.7 





COMBINATION A 


COMBINATION B 


GROUPING 
INFORMATION 


"ObOO" 


"ObOl" 


INPUTTED 
FROM 


251a 


251b 


251a 


251b 


OUTPUTTED 
TO 


255a 255c 


255b 255d 


255a 255b 


255c 255d 



CO 



CO 

e5 



o 

O 



\ 

V 


1—1 




LU 
1- 




CJ 




LU 




_l 




UJ 
CO 




CO 




CO 




z 




o 








g 








55 








o 






CD 




O 




I CVJ 




CO 






CO 



h-o!oO 



<ZQCS 

x<og 

Q- Z ^ uj 
OrzD-O 

OOOW 



S21 




TWO GROUPS 
PERFORM TWO 
DIFFERENT 
OPERATIONS 




o 


CD f 

o J 

CO 




- z 


CO 







Q-Z£ UJ 

Opo-O 

l±j Suits 
ZD. i— z 
OOOco 




FIG.9 



CPU 



MEMORY 



300 



110 



INSTRUCTION 
FETCHING UNIT 



PARALLEL EXECUTION 
PROCESSOR 

^120 



INSTRUCTION DECODING UNIT 
^121a ^121b 



CONTROLLING 
SIGNAL 
OUTPUTTING 
UNIT 



CONTROLLING 
SIGNAL 
OUTPUTTING 
UNIT 



350 



GROUPING UNIT 



PE 



IT 



PE 



V 
130a 



5 



PE 



V 
130b 



PE 



T 

130c 



V 
130d 



REGISTER 


REGISTER 


REGISTER 


REGISTER 


FILE 


FILE 


FILE 


FILE 



V V V 



140a 



140b 



1 40c 1 40d 



FIG.1 1A 



FIG.1 1B 



0 


1 


0 


1 


1 


2 


3 


4 


0 


0 


1 


1 


1 


2 


3 


4 



C\J 



< 




FIG. 13 



CPU 



MEMORY e 



400 



110 



INSTRUCTION 
FETCHING UNIT 



PARALLEL EXECUTION 
PROCESSOR 

420 



INSTRUCTION DECODING UNIT 
_^121a ^121b 



CONTROLLING 
SIGNAL 
OUTPUTTING 
UNIT 



CONTROLLING 
SIGNAL 
OUTPUTTING 
UNIT 



250 



GROUPING UNIT 



PE 



PE 



T 

130a 



PE 



V 
130b 



PE 



T 

130c 



V 
130d 



REGISTER 


REGISTER 


REGISTER 


REGISTER 


FILE 


FILE 


FILE 


FILE 



V V V 



140a 



140b 



1 40c 1 40d 



FIG.14A 



FORMAT 
FIELD 



DATA 
FIELD 




a2 



00 



,^0P CODE; 



OPERAND 



0 2 



14 



31 



FIG.14B 



FORMAT 
FIELD 



GROUPING 
INFORMATION 



bl 



b5 ,b2 



DATA 
FIELD 



b3 



b4 



01 



OPCODE, 

'ssss/s/sA 



XX 



OPERAND 



W7777777X 
PPCODE; 

vssssss/SX 



OPERAND 



0 2 



8 10 



18 



24 



31 



FIG.14C 



FORMAT 
FIELD 



cl 



GROUPING pv ata 
INFORMATION P^'A 

c2 5 ^ 



c3 



10 



Y77777777&77777777, 
30P CODE, 



tOP CODE 



XX 



OPERAND 



0 2 



8 



14 16 



31 



FIG.14D 



FORMAT 
FIELD 



1 1 



V%0? CODE 



GROUPING 

INFORMATION DATA 
d4 FIELD 




XX 



OPERAND 



d2 .d3 



OPERAND 



0 2 



14 16 



23 



31 



FIG.14E 



FORMAT 
FIELD 



el 



DATA 
e2 FIELD 



GROUPING 
INFORMATION 

,e4 ,e3 



|OPC^ODE^OP ODDE^XX 



OPERAND 



0 2 



10 



18 20 



31 



CO 
C\J 

1 



"Sin! 




CO 

c5 




o 

JQ 
O 



CO 
CO 



I 


Q 




LU 




i 

1— 








LU 
-J 




LU 

CO 




CO 




00 








o 
















CO 








o 






CD 




O 








CO 





CO 
O 



O ^ — 
I — Q_ Q O 



Q- z: uj 
OOOco 



CO 





TWO GROUPS 
PERFORM TWO 
DIFFERENT 
OPERATIONS 




S412 








CO 



z: 




o 








5 1 








i • i Li- 1 i 1 


> 


LLPE 

rnrA 

INGLI 




< CL CO 





FIG. 18 



CPU 



MEMORY 



500 



110 



INSTRUCTION 
FETCHING UNIT 



PARALLEL EXECUTION 
PROCESSOR 

120 



INSTRUCTION DECODING UNIT 
121a _^121b 



CONTROLLING 
SIGNAL 
OUTPUTTING 
UNIT 



CONTROLLING 
SIGNAL 
OUTPUTTING 
UNIT 



PE 



PE 



V 

130a 



PE 



V 

130b 
560a 



SWITCHING 
UNIT 

7K 



7T 



PE 



V 

130c 



V 
130d 

560b 



SWITCHING 
UNIT 



1 \ 



REGISTER 


REGISTER 


REGISTER 


REGISTER 


FILE 


FILE 


FILE 


FILE 



\ \ \ i 



140a 



140b 



140c 



140d 



FIG. 19 



CONTROLLING SIGNAL CONTROLLING SIGNAL 

OUTPUTTING UNIT OUTPUTTING UNIT 

121a 121b 

1 30a | 1 30b 



SWITCHING 
SIGNAL 
SI 2a 



^REGISTER 
DESIGNATING 
SIGNAL SI 1 



L 





PE 






PE 




131a 






131b 




MUL 








MUL 






132a 






132b 




ALU 








ALU 















561a 561b 

zf 



0 1 



1 0 



SWITCHING 
SIGNAL 
SI 2b 



SWITCHING 

UNIT 

560a 



r3 






r2 






rl 


CO 


so 


rO 


xo 


yo 




V 

140a 


V 

140b 



FIG.20A 











MEMORY 


























0x0201 


C2 


S2 


C3 


S3 




0x0200 


CO 


SO 


CI 


SI 
















• 






















0x0102 












0x0101 


X2 


y2 


X3 


ys 




0x0100 


XO 


yo 


XI 

















FIG.20B 



FIG.20C 



FIG.20D 



r3 










r2 










r1 


CO 


so 


CI 


SI 


rO 


XO 


yo 


XI 


yi 




V 140a 


V 140b 


V 140c 


V 140d 


r3 










r2 


xo*co 


xo*so 


XI *ci 


XI *S1 


rl 


CO 


so 


C1 


si i 


rO 


XO 


yo 


XI 


yi 




V 140a 


V 140b 


V 140c 


V 140d 


r3 










r2 


Xo 


Yo 


Xi 


Yi 


rl 


CO 


so 


C1 


si 


rO 


XO 


yo 


X1 


yi 




V 140a 


V 140b 


V 140c 


V 140d 



FIG.21A 

MULTIPLICATION 



FORMAT DATA 



™- D ^dl 


FIELD 

1 ^ ■ 


d2 ^d3 


1 1 


MUL 


r2(0)jr 0(0)j rl(O) 


r2(0)|r0(1)jr1(0) 



0 2 14 23 31 



FIG.21B 

MULTIPLY-SUBTRACT AND MULTIPLY-ACCUMULATE 



FORMAT DATA 



™P ^b1^b2 


^ LD _,b3 ^b4 


01 


MSU 


■ 

r2(0)!r0(l) 

> 


rl(D 


MAC 


r2(0)|r0(0)|r1(l)| 



II i ' ' I I III 

0 2 8 17 23 31 



FIG.22A 



al 



DATA 
FIELD 




7777777777, 
OP CODE 

'/ss////////. 




a2 



OPERAND 



14 



31 



FIG.22B 



bl 



b2 



DATA 
FIELD 



b3 



b4 



W777777777X 

CODE; 

VssssssssssA 



OPERAND 



pP CODE; 



OPERAND 



16 



23 



31 



FIG.22C cl ^c2 
£>P CODE;£)P CODE; 



DATA 
FIELD 



c3 



OPERAND 



14 



31 



FIG.22D 




DATA 
FIELD 



d2 



d3 



OPERAND 



OPERAND 



14 



23 



31 





FIG.23 






DATA FIELD 




1 1 






1 



FROM INSTRUCTION 
FETCHING UNIT 




DECODING 
SUBUNIT 
622a 



CONTROLLING 
REGISTER 



623 



DECODING 
SUBUNIT 
622b 



v v 



DECODING 
SUBUNIT 
622c 



DECODING 
SUBUNIT 
622d 



abed 
CONTROLLING 
SIGNAL 
OUTPUTTING 
UNIT 



<121a 



V V 



abed 
CONTROLLING 
SIGNAL 
OUTPUTTING 
UNIT 



-121 



TO THE FIRST 
GROUP PES 



TO THE SECOND 
GROUP PES 



